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1. INTRODUCTION
The purpose of this study is to analyse how the
changes of the Portuguese exchange rate have af-
fected the prices of the Portuguese imports and ex-
ports.
The traditional theories of exchange rate deter-
mination have not yet been able to deliver a satis-
factory explanation for recorded deviations from
the “law of one price”. Recently, however, theories
have been developed using concepts and instru-
ments from microeconomics and in industrial eco-
nomics. This study follows this approach, modify-
ing the “Purchasing Power Parity” theory by en-
compassing the possibility of different market
structures.
According to the model developed in Hooper
and Mann (1989), the analysis assumes that oli-
gopolist firms maximise their profits in a partial
equilibrium environment. Here, firms face con-
stant marginal costs. The model concludes that the
pass-through coefficients (i.e., those coefficients
measuring the impact of exchange rate changes on
exports and import prices) depend upon the mark
up capacity of firms — i.e., to fix their own market
prices, hence determining their profit margins.
Two factors generally determine these margins.
The first deals with the difference between prices
in the destination markets and production costs.
The second relates to demand pressures on pro-
duction, measured by capacity utilization.
This study starts by defining the theoretical fra-
mework and by specifying the model (section 2.1).
The second part presents the empirical analysis, as-
sessing how the changes in the Portuguese escudo
were passed-through into the Portuguese export
and import prices measured in domestic currency,
over the period 1985-1992 (section 3.2). This study
focuses on the prices of exported manufactured
goods and the prices of imported manufactured
goods, on a quartely basis. The analysis shows that
in the long-run, Portuguese exporters become price-
takers in foreign markets, holding little power to fix
prices. Conversely, foreign producers that maintain
trade bonds with Portugal fix prices in their cur-
rency, reflecting changes in the exchange rates on
prices practised in the Portuguese market. Section 4
draws the main findings and concludes.
2. THEORETICAL ANALYSIS
2.1 The model
Any theory of real exchange rate determination
should be able to interpret two phenomena obser-
ved in international relative prices. First, in aggrega-
te terms changes in the real exchange rate tend to
persist in time; second, agents tend to resist to price
changes when denominated in national currency.
As a result, deviations from the “law of one price”
occur(1). Some studies suggest that the pricing to
market phenomenon explains the systematic violati-
on of this “law”(2). The pass-through analysis provi-
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(1) See De Grauwe (1996). For an analysis of the Portuguese case
see Marques et al. (1996).
(2) Pricing to market takes place when an exporter fixes prices in
the destination market conditioned to his expectations regard-
ing the bilateral exchange rate. Hence the price fixed is distinct
from the one set in the domestic market. Krugman (1987) and
Knetter (1989) make an interesting analysis of the phenome-
non.des an alternative explanation. The present study
opts for the latter.
We assume imperfect competition, where firms
maximise profit and face a negatively sloped de-
mand curve. As a result firms make non-zero prof-
its
(3). This framework is broad enough to comprise
different theoretical models. However, it should be
noted that our model is a partial equilibrium one,
since both cost and productive capacity utilisation
are exogenous in the determination of the ex-
change rate.
The pass-through of the exchange rate to export
prices consists of the impact of changes in the ex-
change rate on the escudo-denominated prices of
exports. Symmetrically, the pass-through of the
exchange rate to import prices is the impact of ex-
change rate changes on the escudo-denominated
import prices.
This section specifies the theoretical model that
determines the exchange rate pass-through coeffi-
cient as regards export prices. An identical — but
symmetric — procedure is developed in obtaining
the pass-through coefficient for import prices.
With respect to the Portuguese exports, total
pass-through occurs when exporters adjust their
prices in escudos in the same proportion as the ex-
change rate change. As a result exchange rate
changes are not reflected in export prices in the
destination markets. Conversely, if escudo-
denominated export prices remain unchanged in
the presence of exchange rate fluctuations, the
pass-through is null. In this case, Portuguese ex-
porters are able to influence prices in the destina-
tion markets. The interpretation of the exchange
rate pass-through to import prices is the opposite.
We assume that the firm sets its export prices
(PX) as a mark-up (p) over marginal production
costs (C). Analytically, we have:
PX C =p . (1)
The mark-up of Portuguese exporters is given
by (pl =+ 1 ), where (l) stands for the profit mar-
gin. The latter is variable, and depends first on
pressures of overall demand directed towards the
good; and second, on competitive pressures in the
destination market. Demand pressures are quanti-
fied by the level of productive capacity utilisation
(UC); competition is measured by the ratio of the
escudo-denominated prices of products competing
with Portuguese exports (P*) to the Portuguese
production cost (C).
The exporters' profit is given by:
p
ej = [. * / ] () ER P C UC (2)
where ER is the exchange rate of the escudo.
Substituting equation (1) in (2), and re-writing
in logarithms yields:
px er p c uc =+ + -+ ee ej *( ) , 1 (3)
where (e) is the pass-through coefficient (01 ££ e ).
If the Portuguese exporter is a price-taker, then
e=1 , and exchange rate movements are totally re-
flected in the escudo-denominated prices of ex-
ported goods. As a result, the prices of Portuguese
exports denominated in escudos remain un-
changed. If the productive capacity utilisation re-
mains constant, the changes in international prices
will determine the changes in px, and the changes
in production costs will be totally absorbed by
profit margins. As a result the price of Portuguese
exports in the destination markets will not be af-
fected.
On the other hand, if Portuguese exporters
hold a substantial market power — thereby fixing
prices in the destination markets — the changes in
the exchange rate will have no impact on escudo-
denominated prices() e=0. In this case, changes in
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(3) The model of profit maximisation in imperfect competition is
based on a study by Hooper P. and Mann C. (1989). These
authors assume that the profit margin is the variable respond-
ing to both the competition conditions in the domestic market,
and the pressures of overall demand. As a results, neither the
supply curve nor the demand curve are infinitely elastic.
Fisher (1989) uses the Bertrand assumption for oligopolistic
competition as the simplest way to include the competitors'
price in the profit maximisation process. Dornbusch (1985)
presents a complete survey of the literature, exploring the in-
teraction between exchange rate and prices in an subsquent
oligopolistic context. Some other studies have contributed us-
ing alternative methods of incorporating competitive pressure
in the international market in the optimal price determination.
For instance, Froot and Klemperer (1989) analyse price strate-
gies that ensure the maintenance of the market share. Krug-
man (1989) presents an intuitive explanation for the
assumption of imperfect competition in international trade and
its impact on exchange rate movements.production costs will be fully reflected in the
prices of exports (holding the assumption that UC
is constant).
Up to this point, the model specification is
static — which means that agents' behaviour to
achieve the chosen long-run position is not yet
taken into account. However, one may want to
analyse the adjustment path of Portuguese export
prices to exchange rate changes. Such an analysis
could indicate what kind of expectations agents
hold as regards the persistence in time of the ob-
served exchange rate movements.
The distinction between short-run and long-run
pass-through allows for an empirical verification
of the hypothesis that different exchange rate sys-
tems result (or not) in distinct pass-through pat-
terns
(4). The theory predicts that a change in the
value of a currency in a credible fixed-rate system
will yield expectations of a permanent change in
the exchange rate. Consequently, the pass-through
is expected to be high in the short-run, slowly sta-
bilising around its equilibrium value afterwards.
A similar pattern can be expected in a crawling-
peg system, or in the presence of a change in the
central rate of a monetary system like the EMS.
Conversely, in a flexible exchange rate system,
agents will have a tendency to be cautions in ad-
justing prices. This is so because they do not know
whether a given change in the exchange rate is
temporary or permanent. They will only adjust
prices in the destination market when they ob-
serve that the change is permanent, as to maintain
an optimal mark-up.
Therefore, we shall consider the following dy-
namic model (4):
px p er c cu t it i i
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The short-run pass-through coefficient meas-
ures the instanteneous impact of changes in the ex-












stands for the long-run pass-through.
Similarly, the imports pass-through is given by
equation (5):



















where pm is the price of Portuguese imports, er is
the escudo exchange rate, c* stands for the produc-
tion costs of the foreign producers exporting to
Portugal, pESC is the average price of those goods
competing with Portuguese imports and uc* the
productive capacity utilisation of foreign produc-
ers exporting to Portugal. All variables are in loga-
rithms.
2.2 Limitations of the analysis
The model has several limitations. First, it ex-
cludes changes in import and export taxes and
other obstacles to free international trade (e.g.,
transport and distribution costs) and insurance.
This simplification may distort the analysis, as the
set of relevant prices is reduced. It also disregards
discontinuities.
Second, the model is a partial equilibrium one.
It excludes changes in production costs and in the
productive capacity utilisation that result from
movements of imports or export prices. This limi-
tation may be particularly relevant as regards the
exports of a small open economy, as is the case of
Portugal. In fact, the fluctuations of the escudo
tend to affect Portuguese agents' production costs
in a systematic manner, and hence are reflected in




This study used quarterly data for the period
running from the first quarter of 1985 up to the
last quarter of 1992. Data referring to the period
after 1992 were not used in the econometric analy-
sis, because of the unsatisfactory quality of the
available statistics of intra-community trade in
1993. The indirect tax harmonisation put into force
by the EU in 1993 (namely the change in the pro-
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(4) See comment in De Grauwe et al. (1990). Altern atively see
Krugman (1987) or Fisher (1989).cess of accounting and collection of the VAT on
the intra-community trade) makes the analysis of
the international price indices for that year diffi-
cult.
In addition, the estimation used aggregate price
indices for manufactured exports and imports
(5),
which do not individualise the behaviour of price
indices in each sector of manufacturing industry.
Although some studies stress the need to disaggre-
gate these indices
(6)— so as to attain a higher sta-
tistical quality and to possibly detect distinct secto-
ral pass-through coefficients — the specificity of
the data required for the analysis impedes that
kind of research.
Unit labour costs in the manufacturing industry
provide a measure for Portuguese production
costs. The production cost index for the foreign
agents exporting to Portugal was constructed us-
ing the unit labour costs of our leading trade part-
ners
(7) and weighting these by the share of each
trade partner in total trade with Portugal. A simi-
lar procedure was adopted for all external vari-
ables in the model. In order to make export and
import prices compatible with production costs,
energy prices and agriculture foodstuff prices
were excluded from the overall price indices.
The price index of products competing with
Portuguese exports is a geometric mean of the con-
sumer price indices of our leading trade part-
ners
(8). The Portuguese consumer price index
(9)
was used to measure the behaviour of prices of
those Portuguese goods competing with imports.
The exchange rate is the nominal effective ex-
change rate
(10).
Finally, the productive capacity utilisation was
measured by the difference between the growth of
real GDP and the growth of real trend GDP
(11).
3.2 The Error-Correction Mechanism
In order to estimate the model, the unit root
test was used (see Appendix 1). This shows that all
variables are I (1). As a result, the use of ordinary
least squares may lead to spurious results. Two al-
ternatives exist to this method. Either the model
can be estimated directly in first differences, or we
can estimate a static relation between variables
(i.e., the cointegration regression). We chose to es-
timate the model by using the dynamic formula-
tion provided by the Error Correction Model
(ECM)
(12).
In specifying the ECM we used the Bårsen for-
mulation. Not only does this formulation enable
us to apply the ordinary least squares, but it also
encompasses the short-run dynamics of the model.
To test for the existence of cointegration in the
ECM, the Boswijk test was used
(13), since it allows
to test the stability of the model in a dynamic con-
text. It should be noted that in this analysis it is as-
sumed that only one cointegrating vector exists in
each equation, and that the explanatory variables
are (at least) weakly exogenous.
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(5) Source: Direcção-Geral de Comércio Externo.
(6) See Melick (1994).
(7) For Portugal data was made available by the INE and by the
Ministério do Emprego e Segurança Social. For the external
costs data was drawn from the IMF.
(8) Series built over data draw from the AMECO database of the
European Commission.
(9) Source: European Commission, AMECO database.
(10)Source: Banco de Portugal.
(11)Source: European Commission, AMECO database.
(12)This estimation method is commonly known as the “one-step
method”, where the dynamic specification of the estimation is
directly used. Banerjee et al. (1994) presents a detailed discus-
sion of its advantages, as an alternative to the “two-step meth-
odology”. Furthermore, the Representation Theorem of
Granger shows that if a set of variables is bound to be repre-
sented through an ECM, then these variables is cointegrated.
See Engle and Granger (1987).
(13)In short, the Boswijk test is as fllows. Given the general formu-
lation of the one-equation ECM:
() () [] Dy Dz y z D y Dz tt t t
j
p
jt jj t j () () ( ) =+ - + + --
=
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we wish to test the null hypothesis of (l=0 ) (instability of the
model), i.e., we test the hypotheses according to which ytand zt
only appear in the ECM in first differences, against the alterna-
tive hypothesis (l=0 ) . For this purpose a Wald test (WD)i s
used. This test is specified as follows:









where T is the number of observations used in the estimation,
K+1 is the number of constraints impact with l=0 ,Px(K+1)+k
the number of parameters estimated in the free model, RSSL
the sum of square residuals of the model with constraints, RSSL
stands for the sum of square residuals in the free model, and F
is the usual statistic. The asymptotic distribution of WD is
given by the table built by Boswijk. For further detail see
Boswijk H.P. (1994).We began by estimating the general model,
Export price equation












































** * * fmj DD - + j
++ + + ++ ---- - ap x ae r ac ap au c z tttt t t 11 2 1 3 1 4 1 51
*
Import price equation




































++ + + + + -- -- - bp m be r bc bp bu c v tt tt
ESC
tt 11 2 1 3 1 4 1 5 1
**
to which a trend was added, as suggested by the
properties of some of the model's variables in the
unit root tests. After excluding the non-significant
regressors(14), the specification displayed in table 1
was obtained.
The analysis of the import and export price
equations reveals some interesting aspects. As dis-
played in table 1, the long-run analysis shows that
Portuguese exports hold a small market power in
the presence of exchange rate movements, i.e., Por-
tuguese exporters behave like international price-
takers in aggregated terms. Conversely, foreign
producers selling in Portugal do not allow for
changes in their mark-up level due to fluctuations
in the value of the escudo. Nevertheless, it should
be noted that the market power of Portuguese
agents is different from zero, since the prices prac-
tised abroad react to the pressures of total demand
directed towards Portuguese goods.
(15)
Therefore, the long-run price strategy of Portu-
guese exporters consists in fixing prices denomi-
nated in foreign currency, so as to fully adjust the
profit margin to the exchange rate movements (the
coefficient of the export prices long-run elasticity
vis-à-vis the exchange rate movements is around
1). This means that in the long-run, Portuguese
producers hold little market power.
(16)
In contrast, the price strategy adopted by for-
eign producers exporting to Portugal consists in
fixing prices in their own currency, so that
changes in the escudo rate result in identical
changes in the prices practised in the Portuguese
market (i.e., the long-run pass-through averages
1
(17). Consequently, these firms' mark-ups remain
unaltered when the currency fluctuates. Therefore,
we are led to conclude these firms hold a high
market power in Portugal.
The explanatory power of demand pressures,
measured by the coefficient of the productive ca-
pacity utilisation, is significantly different from
zero in the long-run, in both equations. As regards
export prices, the additional demand pressures in-
duce partial price increases (uc = 0.4), suggesting
that Portuguese producers still tailor their long-
run price policy to demand pressures.
The coefficient of uc in the import price equa-
tion indicates that in the long-run increases in total
demand directed to foreign products imported by
Portugal result into reductions in the Portuguese
prices  of imports.
The ECM also provides information on the
speed of adjustment to the long-run equilibrium.
This information is given by the coefficients asso-
ciated with the import [pm (-1)] and export price
level [px (-1)] one period lagged. The estimates
suggest that import prices adjust almost 50 per
cent in each quarter, in relation to the long-run de-
viation recorded in the previous quarter. Export
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(14)Coefficients were selected according to the t statistic. How-
ever, one is aware that residuals might be autocorrelated, and
the parameters of the integrated variables may not follow an
asymptotically normal distribution. Consequently, the t tests of
the ECM equation may be biased, and hence should be inter-
preted with caution. Nevertheless, these statistics were used
since they aid in identifying and specifying the ECM regres-
sion.
(15)This result can also be due to structural changes in the Portu-
guese economy, namely as regards the structure of output –
making the interpretation of this coefficient difficult. This sug-
gestion should, however, be subject to further investigation on
this matter.
(16)Definitive conclusions cannot be drawn concerning the hy-
pothesis of a price-to-market strategic behaviour, since no
available data exists on the mechanism by which specific prices
are determined in the domestic and foreign markets. This hy-
pothesis could be tested only if it were possible, for instance, to
check whether an escudo appreciation would make the escudo-
denominated export prices lower than prices practised in the
domestic market.
(17)Although the exchange rate pass-through coefficients regarding
imports and exports exhibit identical values, their interpreta-
tion is the opposite — as established in the theoretical model.prices react even faster, exhibiting a correction rate
close to 70 per cent. We can conclude that the pass-
through is very fast in both Portuguese imports
and exports.
The econometric analysis also allows us to test
whether changes in the exchange rate policy
(18)
might have affected the pass-through dynamics in
the period under review. For this purpose, the im-
port and export price equations are estimated
through the Recursive Least Squares Method
(19).
The analysis of the stability of the parameters
(namely those of the error-correcting term and of
the long-run pass-through coefficient) shows that
82 Banco de Portugal / Economic bulletin / September 1997
Articles
Table 1
ERROR  CORRECTION MECHANISM
Import price equation Export price equation
Coefficients t-statistc Prob. Coefficient t-statistic Prob.
D(er) 0.297 (2.33) 0.028 D(p
*(-1)) 0.280 (2.51) 0.018
D(p
ESC(-2)) 0.962 (4.81) 0.000 px (-1) -0.687 (-4.30) 0.000
pm (-1) -0.486 (-7.55) 0.000 er (-1) 0.686 (4.31) 0.000
er (-1) 0.475 (6.67) 0.000 uc (-1) 0.277 (2.35) 0.026
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(a) Long-run elasticities are calculated as the ratio of the coefficient of each variable in levels, one period lagged, on the symmetric of the
coefficient of the endogenous variable one period lagged.
(b) Adj. R-sq. is  the determination coefficient adjusted for the degrees of freedom.
(c) SER stands for the standard error of the regression.
(d) DW is the Durbin-Watson statistic for testing first order autocorrelation in residuals.
(e) Boswijk is the Wald test proposed by Boswijk, to test for the stationarity of the ECM equations. Cv is the respective critical value.
(f) LM is the Breusch-Goodfrey serial correlation test for  four periods.
(g) ARCH stands for the Engle test, to find conditional and auto-regressive heteroskedascity of order 4.
(h) RESET is the probability associated to the Ramsey test for the omission of the variables.
(18)The Portuguese exchange rate policy between 1985 and 1992
can be divided into three distinct stages. In the first sub-period
from 1977 up to July 1990 a crawling-peg regime existed. This
system consisted of the previous announcement of the
monthly rate of effective depreciation of the escudo, and was
supported by systematic interventions of the Banco de Portu-
gal. The second period, between July 1990 and April 1992, fea-
tured a pre-determined but not announced band for the
effective exchange rate of the escudo, which was managed tak-
ing into account the market behaviour.
In April 1992, a new policy change was instituded, when the
escudo adhered to the Exchange Rate Mechanism of the Euro-
pean Monetary System, in a 6 per cent band.
(19)See Appendix 2.the changes in the exchange rates were not re-
flected in the speed of adjustment of prices. In fact,
the expectations on the persistence of exchange
rate movements remained unchanged. Further-
more, the size of the pass-through was not affected
by the different exchange rate policies adopted.
The short-run dynamics component reflects the
impact of competition on prices. In the short-run,
foreign producers exporting to the Portuguese
market follow almost totally the movements of the
prices of domestic competitors, although with a six
months lag (the short-run import price elasticity
relative to changes in competitors' price is close to
1). In contrast, Portuguese exporters adjust their
prices fastly to changes in competitors' prices
(with only a three months lag), although the ad-
justed amount is quite low (about 0.3). In both
cases this effect fades away in the long-run.
Finally, empirical evidence suggests that the
impact of production costs on the prices of ex-
ported and imported goods is not significantly dif-
ferent from zero. This conclusion is common to the
short-run and to the long-run analyses (insofar as
unit labour costs are taken as a measure for total
costs). This finding is not surprising for export
prices, since Portuguese producers have little
power in determining international prices. As re-
gards imports, this finding is somewhat surpris-
ing. As a matter of fact, agents with high market
power would be expected to transmit the changes
in their production costs to the final prices of their
products, so as to maintain their profit margins
unchanged.
4. CONCLUSIONS
The results of this study suggest that between
1985 and 1992 the Portuguese economy behaved
very much like a price-taker in foreign markets, al-
though in aggregate terms it holds a non-zero
market power.
In contrast, in the long-run, foreign producers
exporting to Portugal fix prices in their own cur-
rency, so that the escudo prices closely follow the
movements of the escudo exchange rate. The
mark-up of these producers is thus maintained un-
changed. Consequently, the long-run exchange
rate pass-through to Portuguese imports is com-
plete (the long-term elasticity of escudo-
denominated import prices with respect to the ex-
change rate is very close to 1).
Prices of Portuguese exports are, however,
fixed in the currency of the importing country,
and producer's profit margins adjust fully to the
changes in the value of the escudo (long-run elas-
ticity close to 1). In the long-run, however, the
pressures of overall demand also seem to influ-
ence the prices of Portuguese exports, thus sug-
gesting that Portuguese exporters hold some
power in the exports market.
Our results are consistent with a similar study
on Portugal
(20) indicating that in the long-run,
escudo-denominated export prices vary in the
same proportion of changes in the parity of the es-
cudo.
In addition, the speed of adjustment of export
and import prices to the respective equilibrium
values is high, which suggests that a large part of
exchange rate changes is expected to be perma-
nent. In fact, export prices adjust about 70 per cent
of the differential with respect to the equilibrium
value in the first quarter, while import prices ad-
just by 50 per cent. We also show that different
foreign exchange policies in Portugal in the period
under analysis (namely a crawling-peg policy, a
policy of exchange rate management in a non-
announced band and finally the participation of
the escudo in the Exchange Rate Mechanism of the
European Monetary System) did not result in sig-
nificantly distinct expectations regarding the per-
sistence in time of the exchange rate movements.
Therefore, the results of this study provide in-
teresting conclusions for economic policy. First of
all, exchange rate changes are transmited rapidly
and in a sizeable proportion to domestic prices, by
influencing both the prices of imports (which in
six months adjust by 50 per cent of the long-run
deviation) and the prices of exports (70 per cent
adjustment of the deviation from long-run price in
only one quarter). This finding is confirmed by the
long-run analysis. Here the impact of exchange
rate changes on domestic prices is total, confirm-
ing the hypothesis that the behaviour of the Portu-
guese economy is one of a small open economy.
Finally, this paper shows that the impact of
changes in the exchange rate on the prices of ex-
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(20)See Abreu I. and C. Manteu (1995).ports and imports is identical, when denominated
in escudos. As a result, we can conclude that in the
presence of exchange rate fluctuations the terms of
trade remain unchanged.
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Appendix 1
Unit root test
To test the possibility of using the classical lin-
ear regression model (by means of the ordinary
least squares method) the stationarity of our vari-
ables was tested. The graphical analysis suggests
that unit roots may exist. However, in order to de-
termine the level of integration of the series we
used the ADF test, proposed by Dickey Fuller, us-
ing the sequential procedure suggested by Holden
and Perman
(21). To find the number of lagged
terms necessary to eliminate the autocorrelation
between residuals, we used the multiplier test,
suggested by Breush and Goodfrey. For each vari-
able the general formulation of the ADF was used:
Dy t p y Dy tt
i
mp
ii t () () =+ + + + -
=
=
å ab q e 1
1
Table 1 displays the main results.
The ADF test indicates that all variables are
non-stationary in levels, and are integrated of or-
der one - I(1).
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-0.11 F=4.6 F=3.5 0 - 12 F=0.97
P=0.50
Random walk with drift













-0.83 F=17.78 F=1.29 0 - 12 F=0.72
P=0.71
Random walk with drift
























-0.43 - F=32.45 0 - 12 F=0.80
P=0.64






















(a) Order of the auto-regressive process.
(b) Value of the t-statistic (t) and of the probability of not rejecting the null hypothesis (p), associated to parametera (drift).
(c) Value of the t-statistic (t) and of the probability of not rejecting the null hypothesis (p), associated to parameter b (linear trend).
(d) ADF test.
(e) F2 is statistic F for hypothesis :() abr ,, = (0, 0, 0).
(f) F3 is statistic F for hypothesis :() abr ,, = (a, 0, 0).
(g,h) p is the order of the lagged endogenous variable (D (yt-p)), with the corresponding t-Statistic and the associated probability.
(i,j) BG is the number of lags of the endogenous variable necessary to eliminate autocorrelation, according to the Lagrange multiplier test
of Breush-Godfrey (f-statistic and its associated probability (P)).Banco de Portugal / Economic bulletin / September 1997 87
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SERIES IN LOGARITHMS AND IN FIRST DIFFERENCES OF LOGARITMS
Series in logarithms
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c*Appendix 2
RECURSIVE ESTIMATION OF THE ERROR-CORRECTING MECHANISM
Between 1985 and 1992 two changes in the ex-
change rate regime were recorded. In July 1990 the
previously announced crawling-peg system was
substituted by a pre-determined but not an-
nounced band. In April 1992, the escudo entered
the Exchange Rate Mechanism of the European
Monetary System.
To test whether these policy changes affected
the exchange rate pass-through coefficient (regard-
ing both import and export prices) the equations
for import and export prices were estimated by the
recursive least squares method. The error-
correcting term exhibits high stability over the
course of the period under review, namely at the
moments those policy changes took place. Hence,
these results indicate that the speed of adjustment
of prices was not significantly altered as a result of
changes in the exchange rate regime. This is con-
firmed by the the fact that the parameters used in
constructing the long-term pass-through coeffi-
cients are also stable. Consequently, we conclude
that the pattern of pass-through was not signifi-
cantly affected by the changes in the exchange rate
regimes occurred over the analysed period.
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Charts for the tests of structural changes in parameters
Least squares










88:1 88:3 89:1 89:3 90:1 90:3 91:1 91:3 92:1 92:3
Recursive estimation of pm(-1)
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Recursive estimation of px(-1)
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Recursive estimation of er(-1)
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Recursive estimation of er(-1)
± 2 standard deviation